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What is claimed: 

A method for manufacturing a semiconductor device, the method comprising 

the/^tepsbf: 

3 (alforming a gate dielectric layer; 

4 (b) terming a first conduction layer on the gate dielectric layer; 

5 (c) foWing a first upper layer comprising a material different fi:'om the first ^ 

6 conduction lajter on the first conduction layer; 

7 (d) forming a second upper layer comprising a material different from the first upper 

8 layer on the first upper layer 

9 (e) formiAjg sidewali spacers on side walls of the first conduction layer, the first 
p 1 0 upper layer and thV second upper layer; 

^ \\ (f) forming ^ insulation layer that covers the second upper layer and the sidewali 

12 spacers; 
i,ti \ 

1 3 (g) planarizina the insulation layer until an upper surface of the second upper layer is 

^■f 14 exposed; 

s 1 5 (h) removing thAsecond upper layer; 

16 (i) removing the f^fst upper layer to form a recessed section betv^een the sidewali 

% 1 7 spacers; and 

p 1 8 (j) forming a secondVonduction layer in the recessed section to form a gate electrode 

^ 19 that includes at least the first Conduction layer and the second conduction layer. 

1 2. A method for manufacturing a semiconductor device according to claim 1 , 

2 wherein the step (h) is conducted by an etching method, and in the step (h), a ratio of an 

3 etching rate of the second upper layer with respect to an etching rate of the first upper layer 

4 is two or greater. 
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1 V A method for manufacturing a semiconductor device according to claim 1 , 

2 wherein tie step (i) is conducted by an etching method, and in the step (i), a ratio of an 

3 etching rate of the first upper layer with respect to an etching rate of the first conduction 

4 layer is two\or greater. 

1 4. A method for manufacturing a semiconductor device according to claim 1 , 

2 wherein the first upper layer is formed from silicon nitride and the second upper layer is 

3 formed from polysilicon. 

^V^?x \ ^ niethod for manufacturing a semiconductor device according to claim 1, 

^ funher comprising, after step (i), forming a barrier layer between the first conduction layer 

3 and the secmd conduction layer. 

1 6. method for manufacturing a semiconductor device according to claim 1 , 

2 fiirther comprismg, after step (i), forming a barrier layer between the first conduction layer 

3 and the second conduction layer, and forming the barrier layer between the second 

4 conduction layer md the sidewall spacers. 

1 7. A mdthod for manufacturing a semiconductor device, the method comprising 

2 the steps of: \ 

3 (a) forming a gate dielectric layer; 

4 (b) forming a fiM conduction layer on the gate dielectric layer; 

5 (c) forming an uroer layer on the first conduction layer, at least a lower portion of 

6 the upper layer comprising a material different fi"om at least an upper portion of the first 

7 conduction layer; \ 

8 (d) forming sidewall Spacers on side walls of the first conduction layer and the upper 

9 layer; \ 

1 0 (e) forming an insulatioAlayer that covers the upper layer and the sidewall spacers; 
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1 1 (f) plan|rizing the insulation layer until an upper surface of the upper layer is 

12 exposed; 

13 (g) remoA^ng the upper layer to form a recessed section between the sidewall spacers 

14 on an upper porticm of the first conduction layer; and 

15 (h) forming\ second conduction layer in the recessed section to form a gate 

1 6 electrode that includes at least the first conduction layer and the second conduction layer. 

1 8. A methAd for manufacturing a semiconductor device according to claim 7, 

2 wherein the step (g) is aonducted by an etching method, and in the step (g), a ratio of an 

3 etching rate of at least ttte lower portion of the upper layer with respect to an etching rate of 

4 the at least upper portiomof the first conduction layer is two or greater. 



fiJ 



1 9. A method mr manufacturing a semiconductor device according to claim 7, 

2 wherein the first conduction layer is formed from a polysilicon layer. 

1 10. A method fonmanufacturing a semiconductor device according to claim 7, 

2 wherein the second conduction layer comprises a material selected from the group 

3 consisting of a metal, a metal alloy and a metal compound. 



1 11 . A method for manufacturing a semiconductor device according to claim 7, 

2 further comprising, after step (gV forming a barrier layer betw.een the first conduction layer 

3 and the second conduction layeri 



1 12. A method for manmfacturing a semiconductor device according to claim 7, 

2 further comprising, after step (g), torming a barrier layer between the first conduction layer 

3 and the second conduction layer, and forming the barrier layer between the second 

4 conduction layer and the sidewall spacers. 
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13. method for manufacturing a semiconductor device, the method comprising: 
formingk gate dielectric layer; 

forming a first conduction layer on the gate dielectric layer; 
forming ala upper layer on the first conduction layer, the upper layer comprising a 
material different vtom that of the first conduction layer; 

forming sidqwall spacers on side walls of the first conduction layer and the upper 

layer; 

removing the lipper layer to form a recessed section between the sidewall spacers 
and above at least pan, of the first conduction layer; and 

forming a second conduction layer in the recessed section to form a gate electrode 
comprising the at least part of the first conduction layer and the second conduction layer. 

14. A methoclfor manufacturing a semiconductor device according to claim 13, 
further comprising, after step (g), forming a barrier layer between the first conduction layer 
and the second conduction layer. 



1 15. A method for manufacturing a semiconductor device according to claim 1 3, 

2 further comprising, after ste^ (g), forming a barrier layer between the first conduction layer 

3 and the second conduction la^er, and forming the barrier layer between the second 

4 conduction layer and the sidewall spacers. 



1 16. A method for manufacturing a semiconductor device according to claim 13, 

2 wherein the first conduction la|er and second conduction layer comprises materials having 

3 different compositions. 



1 1 7. A method for manufacturing a semiconductor device according to claim 1 3 , 

2 wherein the first conduction layor comprises polysilicon and the second conduction layer 

3 comprises a material selected fi-opi the group consisting of a metal, a metal alloy and a metal 

4 compound. 
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18. A semiconduclpr device comprising: 

a field effect transistorlme field effect transistor including a gate dielectric layer, a 
gate electrode, sidewall spacer^gions, a source region, and a drain region, wherein 

the gate electrode includ^^a first conduction layer and a second conduction layer, 
the first conduction layer h formed on the gate dielectric layer, 
the second conduction layor is formed above the first conduction layer, 
the sidewall spacer regionsVre\formed on side walls of the gate electrode, 
an insulation layer is provided adjacent to the sidewaUspacer regions, and 
a barrier layer is provided belween^he first conduction layer and the second 
conduction layer and between the second conduction layer and the sidewall spacer. 
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fistor including a gate dielectric layer, a 



19. A semiconductor device cof 
a field effect transistor, the field effe¥ 

gate electrode, sidewall spacers, a source rega^, and a drain region, wherein 

the gate electrode includes a first condiLtio^ayer and a second conduction layer, 
the first conduction layer is formed ormhe gate^ielectric layer, 
the second conduction layer is formed above the^rst conduction layer, 
the sidewall spacers are formed adjacem to side w^lls of the gate electrode, and 
an insulation layer is provided adjacent vo the sidewall spacers, wherein an upper 

surface of the insulation layer and an upper surface of the second conduction layer are 

substantially at the same level. <^ \ \ 



20. A method for manufacturing a semiconductor device according to claim 1 8, 
wherein the first conduction layer is formed from a polysilicon layer. 



1 21 . A method for manufacturing a semiconductor device according to claim 1 8, 

2 wherein the second conduction layer comprises at leas\ one material selected firom the group 

3 consisting of a metal, a metal alloy and a metal compoiind. 
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